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(57) Abstract: With the purpose of establishing an industrial production 
process, the invention provides a process for preparation of thiazole 
compounds which attains high yield and is excellent in controllability 
£ and safety, specifically a process for preparation of thiazole compounds 

represented by the general formula (I): (I) which comprises reacting a 
compound (II) with a compound (III) either in an aqueous solvent or in the 
presence of a base in at least one organic solvent selected from the group 
consisting of halides, esters, hydrocarbons, ketones, and ethers, or which 
comprises reacting a compound (II) with a compound (ID) in an organic . 
solvent in the presence of a base and subjecting the reaction mixture to (1) 
addition of an acid and additional reaction or (2) concentration: (II) (III) 
wherein X is a functional group eliminable by nucleophilic attack. 
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CH,CN 


1-Me 


137 


H 


A21 


CH,CN 


1-Me 


138 


H 


A21 


CH,CN 


l-Me-5-MeNH 


! 139 


H 


A22 


CH„CN 


5-Ph 


140 


H 


A22 


GH.CN 


5-EtS 


141 


H 


A23 


CHpCN 


3-Me 


142 


H 


A24 


CH,CN 


5-MeO 


143 


H 


A25 


CH,CN 


5-Ph 


144 


H 


A26 


CH*CN 


3-Set 


145 


H 


A27 


CH,CN 


5-Ph 


146 


H 


A28 


CH,CN 


l-Me-5-Ph 


147 


H 


A29 


CH*CN 


4-OMe 


148 


H 


A30 


CH a CN 


5-NH, 


149 


H 


A31 


CHhCN 


l-Me-4-NH, 


lot) 


TT 

H 


A32 


CHpCN 


1-Me 


151 


H 


A33 


CHsCN 


H 


152 


H 


A34 


CH,CN 


H 


153 


H 


A34 


CHaCN 


2-C1 


154 


H 


A35 


CH^CN 


4-Me 


155 


H 


A35 


CHpCN 


4-MeO 


156 


H 


A35 


CH,CN 


4-MeS 


157 


H 


A35 


CH.CN 


4-CF, 


158 


H 


A35 


CH,CN 


4-C1 


159 


H 


A35 


CH,CN 


4-Me 
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R, 


G 


Xbll 


XT 

x± 


A36 


CH,CK 


H 


Ibl 


TT 
±1 


A37 


CEkCN 


H 


loZ 




A37 


CH,CN 


6-C1 


Ibo 


XT 
±1 


A38 


CH 9 CN 


H 


1 CtA 

\ 154 


TT 
±1 


A38 


CHUCK 


3-C1 


loo 


XT 


A39 


CH,CN 


H 


lob 


TT 

XX 


A39 


CH 9 C® 


5-Me 


i lb/ 


TT 
±1 


A40 


CH,CN 


H 


loo 


XT 
±1 


A40 


! CH^CN 


5,6-di-Ma 


ib9 


TT 


A41 


CH,CN 


H j 


1 (V 


TT 

xi 


A41 


CH,CN 


5-Me 


171 


TT 

H 


A42 


CH,CN 


H 


1 TO 


TT 


A42 


CH,CN 


6-MeJST 


1 TO 

17o 


TT 

H 


A43 


CH^CN 


H 


1 T A 

s 174 


TT 

H 


A43 


CEUCK 


3-C1 


175 


• TT 

H 


A43 


CH,CN 


3-Me 


176 


TT 

H 


! A44 


CH,CN 


2,6-di-F 


177 


TT 

H 


A44 


CH,CN 


2-F-6-C1 


178 


TT 

H 


A44 


CH„CM 


2-F-6-Br 


179' 


TT 

H 


A44 


CH,CN 


2,6-di-Cl 


180 


H 


A44 


CH,CN 


2-Cl-6-Me I 


■ton 

181 


' TT 

H 


A44 


CH,CN 


2-F-6-Me 


182 


H 


A44 


CH,CN 


2,6-di-Me 


too 

183 


TT 

H 


A44 


CH 9 CN 


2-F-6-CF3 


1 O A 

184 


H 


A44 


CH 9 CN 


2-C1-6-CF3 


185 


H 


A44 


CH,CN 


2-F-6-MeO; 


18b 


TT 

H 


A44 


CH„CN 


2-Cl-6-MeO 


"i on 

187 


H 


A44 


CH,CN 


2,6-di-MeO 


188 


H 


A44 


CH 9 CN 


3-F-6-Me 


i on 

189 


TT 

H 


A44 


CH„CN 


2-C1-5-F 


190 


XT 

-LJL 


AAA 




3-F-2-Me 


191 


H 


A44 


CEUCN 


2-C1-3-F 


192 


H 


A44 


CH 9 CN 


4-F-2-Me 


193 


H 


A44 


CH,CN 


2-C1-4-F 


194 


H 


t-Bu 


CH 9 CN 




195 


H 


1,1-di-Me-n-Pr 


CHpCN 




196 


H 


1,1-di-Me-n-Bu 


CHoCN 




197 


H 


c-Hex 


CH 9 CN 




198 


H 


1-Me-c-Hex 


CH*CN 




199 


H 


c-Pen 


CH,CN 
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R, 




R. 


G 


200 


CH,CN 


H 


Al 


5-Me 


201 


CH,CN 


H 


Al 


5-Br 


202 


CH,CN 


H 


A2 


5-C1 


203 


CH,CN 


H 


A2 


H 


204 


CH,CN 


H 


A3 


2,5-di-Me 


205 


CH,CN 


H 


A4 


4-Me 


206 


CH,CN 


H 


A4 


2,4-di-Me 


207 


CH,CN 


H 


A5 


2-Me-5-CF a 


208 


CH,CN 


H 


A5 


2-Me-5-MeCONH 


209 


CH,CN 


H 


A6 


4-Ph 


210 


CH,CN 


H 


A6 


5-EtO 


211 


CH,CN 


H 


A7 


H 


! 212 


GH„CN 


H 


A7 


4-Cl-5-Me 


213 


CH,CN 


H 


A8 


3-MeO-5-NH„ 


214 


CH,CN 


H 


A8 


5-Me 


215 


CH„CN 


H 


A9 


H 


216 


CH„CN 


H 


A9 


3-Me 


217 


CH Q CN 


H 


A10 


2-MeS-4-NH, 


218 


CH,CN 


H 


A10 


H 


219 


CH,CN 


H 


All 


H 


220 


CH,CN 


H 


All 


5-MeS 


221 


CH,CN 


H 


A12 


5-NO, 


222 


CH,CN 


H 


A12 


H 


223 


CH 9 CN 


H 


A13 


4-Br 


224 


CH,CN 


H 


A13 


4-NO, 


225 


CH,CN 


H 


A14 


3-n-PrO 


226 


CH 9 CN 


H 


A14 


3,5-di-Q 


227 


CH,CN 


H 


A15 


H 


228 


CHqCN 


H 


A15 


3-Me-4-Br 


229 


CH,CN 


H 


A16 


H 


230 


CH,CN 


H 


A17 


l-Me-3,5-di-Cl 


231 




H 


A18 


1,5-di-Me 


232 


CH.CN 


H 


A18 


5-Me 


233 


CHpCN 


H 


A19 


1,3-di-Me 


234 


CHsCN 


H 


A19 


1-Me 


235 


CH 9 CN 


H 


A20 


1-Me 


236 


CH,CN 


H 


A21 


1-Me 


237 


CH 9 CN 


H 


A21 


l-Me-5-MeNH 


238 


CH,CN 


H 


A22 


5-Ph 


239 


CH,CN 


H 


! A22 


5-EtS 
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R, 


R> 


R, 


G 


240 


CH,CN 


H 


A23 


3-Me 


241 


CH„CN 


H 


A24 


5-MeO 


242 


CH,CN 


H 


A2& 


5-Ph 


243 


CHoCN 


H 


A26 


! 3-Set 


244 


CH„CN 


H 


A27 


5-Ph 


245 


CH,CM 


H 


A28 


l-Me-5-Ph 


246 


CH„CN 


H 


A29 


4-OMe 


247 


CH^CN 


H 


A30 


5-NH, 


248 


CH..CM 


H 


A31 


! l^Me-4-HEfc 


249 


CH,CN 


H 


A32 


. 1-Me 


250* 


CH,CN 


H 


A33 


H 


251 


CH,CN 


H 


A34 


H 


252 


CH,CN 


H 


A34 


2-C1 


253 


CH,CN 


H 


A35 


4-Me 


254 


CKL>CN 


H 


A35 


4-MeO 


255: 


CH.CN 


H 


A35 


4-MeS 


256 


CH^CN 


H 


A35 


4-CF, 


257 


CH*CN 


H 


A35 


4- CI 


258 


CH,CN 


H 


A35 


4-Me 


259; 


CH*CN 


H 


A36 


H 


260 


CH„CN 


H 


A37J 


H 


261 


CH.CN 


H 


A37 


6-C1 


262 


CH,CN 


H 


A38 


H 


263 


CH,CN 


H 


A38 


3-C1 


264 


CH,C3SP 


H 


A39 


H 


265 


CH 9 CN 


H 


A39 


5-Me 


266 


CH 9 CN 


H 


A40 


H 


267 


CH„CN 


H 


A40 


5,6-di-Me 


268 


CH,CN 


H 


A41 


H 


269 


CH,CN 


H 


A41 


5-Me 


270 


CH,CN 


H 


A42 


H 


271 


CH„CN 


H 


A42 


6-MeJST 


272 


CiL,CN 


H 


A43 


H 


273 


CH^CN 


H 


A43 


3-C1 


274 


CH,CN 


H 


A43 


3-Me 


275 


CH,CN: 


H 


A44 


2,6-di-F 


276 


CH,CN 


H 


A44 


2-F-6-C1 


277 


CH*CN 


H 


A44 


2-F-6-Br 


278 


CH,CN 


H 


A44 


2,6-di-Cl 


279 


CH 9 CN 


H 


A44 


2-Cl-6-Me 
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R, 






G 


280 


CH,CN 


H 


A44 


2-F-6-Me 


281 


CH,CN 


H 


A44 


2,6-di-Me 


282 


CH,CN 


H 


A44 


2-F-6-CF3 


283 


CH,CN 


H 


A44 


2-C1-6-CF3 


284 


CH,CN 


H 


A44 


2-F-6-MeO 


285 


CH„CN 


H 


A44 


2-Cl-6-MeO 


286 


CH,CN 


H 


A44 


2,6-di-MeO 


287 


CH,CN 


H 


A44 


3-F-6-Me 


288 


CH,CN 


H 


A44 


2-C1-5-F i 


289 


CH,CN 


H 


A44 


3-F-2-Me 


290 


CH,CN 


H 


A44 


2-C1-3-F 


291 


CH„CN 


H 


A44 


4-F-2-Me 


292 


CH,CN 


H 


A44 


2-C1-4-F 


293 


CH,CN 


H 


t-Bu 




294 


CH,CN 


H 


1,1-di-Me-n-Pr 




295 


CH,CN 


H 


1,1-di-Me-n-Bu 




296 


CHaCN 


H 


c-Hex 




297 


CH,CN 


H 


1-Me-c-Hex 




298 


CHoCN 


H 


c-Pen 




299 


CH,CN 


H 


1-Me-c-Pen 




300 


Me 


COMe 


NH2 




301 


Me 


CO,Ph 


NH2 




302 


CF3 


COMe 


Me 




303 


CF3 


COsPh 


Me 




! 304 


Me 


COMe 


Me 




305 


Me 


CO,Ph 


Me 




306 


Et 


COJVIe 


Me 




307 


Et 


CO a Ph 


Me 




308 


A33 


CI 


CHoCN 


H 


309 


A33 


Me 


CH,CN 


H 


310 


A33 


COaMe 


CH,CN 


H 


311 


A33 


NO, 


CH,CN 


H 


312 


NH, 


COMe 


Me 




313 


NH, 


CO,Ph 


Me 




314 


Me 


COMe 


CF3 




315 


Me 


CO a Ph 


CF3 




316 


Me 


COMe 


Me 




317 


Me 


CO,Ph 


Me 




318 


Me 


CO,Me 


Et 




319 


Me 


GO,Ph 


Et 
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(M l ^©^§) 







T> 

K9 


K, 


j G 






CI 


A33 


ir H 




UJtjUCN 


TV JT 

Me 


A33c 


H 




CHUCN 


C0 9 Me 


A33 


H 




nTT HAT 

CH 9 CN 


NO, 


A33 


H 


324 


C0 9 Me 


Me 


NH, 




325 


CO«Pn 


Me 


NH, 




326 


CO,Me 


CF3 


Me 




327 


CO„Ph 


CF3 


Me 




328 


COJMe 


Me 


Me 




329 


CO,Ph 


M& 


Me 




330 


CO„Me 


Et 


Me 




331 


CO,Ph 


Et 


Me 




332 


CI 


A33 


CHoCN 


H 


333 


Me 


A33 


CH 9 CN 


H 


334 


CO,Me 


A33 


CH,CN 


H 


335 


A44 


H 


CH(CN)C(=0) 
Ph(2-Gl) 


2,6-di-F 


336 


A44 


H 


CH(CN)C(=0) 
Ph(2-Br) 


2,6-di-F 


337 


A44 


H 


CH(CN)C(=0) 
Ph(2-CF,) 


2,6-di-F 


338 


A44 


H 


CH(GN)C(=0) 
Ph(2-Me) 


2,6-di-F 


339 


A44 


H 


CH(CN)C(=0) 
Ph(2,6-di-P) 


2,6-di-F 


340 


A44 


H 


CH(CN)C(=0) 
Ph(2-CF„) 


2-C1-6-F 


341 


A44 


H 


CH(CN)G(=0) 
Ph(2-CF,) 


2,6-di-Me 


342 


A44 


H 


CH 2 C(=0) 
Ph(2-Cl) 


2,6-di-F 


343 


A44 


H 


CH 2 G(-G) 
Ph(2-Br) 


2,6-di-F 


344 


A44 


H 


CH 2 C(=0) 
Ph(2-CF,) 


2,6-di-F 


345 


A44 


H 


CH^O) 
Ph(2-Me) 


2,6-di-F 


346 


A44 


H 


CHgC^O) 
Ph(2,6-di-F) 


2,6-di-F 


347 


A44 


H 


CH 2 C(=0) 
Ph(2-0F a ) 


2-C1-6-F 



1 7 



WO 02/094798 



PCT/JP02/04990 





R, 




R« 


G 


348 


A44 


H 


CH 2 C(=0) 
Ph(2-CF,) 


2,6-di-Me 


349 


Al 


H 


CH(CN)C(=0) 
l-Me-pyrazol-4-yl 


5-Me 


350 


Al 


H 


CH 2 C(=0) 
l-Me-pyrazol-4-yl 


5-Me 


351 


Al 


H 


CH(CN)C(=0) 
1 -Me-py r azol- 5 -yl 


5-Me 


352 


Al 


H . 


CH 2 C(=0) 
l-Me-pyrazol-5-yl 


5-Me 


353 


A33 


H 


CH(CN)C(=0) 
2-Me-4-CF a -thiazol-5-yl 


4,6-di-Me 


354 


A33 


H 


CH 2 C(=0) 
2-Me-4-CF 3 -thiazol-5-yl 


4,6-di-Me 


355 


A33 


H 


CH(CN)C(=0) 
3-pyridyl 


4,6-di-Me 


356 


A33 


H 


CH 2 C(=0) 
3-pyridyl 


4,6-di-Me 
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^mm^i^W^fsm El] f*> 5$ QQ.tStisn&ib&Bit&i On) xmzti 

zft&m&km&fx'm&z&z c t&mm trt %><> m^&M*^ mmzmmf z* 

-tmso m>£*©fite. 5$ (n) (n) 
HJSiSSte> 3; (n) ^$n5jb^©^^s^@t^%^§ t^m- l o 

s^^^ic^jm^n-r^ (i)^ <n) m* oid xmztiz4t&w*&ux 
fctm-&vijm'? (2) 5$ cm en) •c^sti'S'fb^^TKim^tiN 

<n) xm^ti^t^^^iz^itmm\zmm^^^^Tn(D-^m^^nm 

S^iwffi^e>ti^S; (n) ^£ft3il^©a<tbT{*> 5$ (in) xm^Mit 

^ti:tbT, 0. 5-2. 0 #*L<ttO. 8-1. 2^Mra^50^ 
7K^W^#^T{wSlS^9- < t^^§ [l-lL 

y * a x ^sv^i/^Av nata^s/**^ ^m7K## b y # a v jmfcut* y 

A^o^^m^^^lim^m^; 1, 8-^T#es/i?o[5. 4. 0]»>V^- 
7-^>> 1, 5-$>T1ffc»*n[4. 3. 0]y>- 5-^>. - 6-^^7 5 
y-1, 8-S?T1f «fS/^p[5. 4. 0]«3r>f»^-7 ta XV> Hlxf l/>?7 5 

v> n, N-e?^^T$y t°y hy^f-^T^v^ hyxwrA Ky 

-n-^wVA N, N-i?yf;l/e/^a^i/;P7; N, N-S^^UT 

- y fc° y ? >^ *j y ^ n, n- v?^ ^;ut 5 / t° y p >momw^MM^m 
v^ci^tSo ja^3fs^©*ra> 5$ (n) T!*3;fts<fb^tc#i,T#K:«iR 

«Sn*l^ 0. 5-1. 5^*©|gffl^^a©^tb^o 

<M6*«^fc»&s ^©SJcEamtUT.mi^ (l) i?; (n) (m) -cits 
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fctt (n) xa£ftS*b^£7jc<fc2S^bs M W^Mo^iiU 3£ 
ictaai^jgiin-rs^^ (4) 7mm<D&%mmhxis^ ^; (nX Cm) -e^stt 

^it^m^mz^izimmzmahizco^ (5) 7jc*§sst©#- 

MlT*§;^ (nX On) -e^$ti5>fb^> 

(6) 55 (m) T*^$ft£^^<t:f&K&^2&. ^fcttTOTfCTklg 

^fem^-u ^ (n) x^$n^'fb^*»'rw^^-r*t©^^%^ > rs 

ctms^ (nX (m) xgiSftSft^a^gCT^ft^is (2) © 

a b >&mmm^ y r- b^ t > n ^^^>^©tk^^^ 

2] Cir&T^&o 

r^-C©&}&#& [1-23 ^^T^M$tl^7jci:M'&U^:^®!««fcbT«> 
<V-t?>\ b7l^>> ^-^v> >/^U^i?->#©^b7K^^. Bfc 

^y^K •i^JCf-^K H^-fV^ntVK ^^^©^X^l/I^gg^ T-feb 
>^ y b v> -J^JV^r b^A ^ V 7^7l"7- b v^©^ b 

flk 5>:c£-/kx— -yTK fP5bKo77 ^©^-T^l/^yg^ THr b— b U /K 

^ a not* ^©/Na^y^^K#^J^-rs C So 

ttfflJttbTttx ^ (n) xiisfts^^i^wc^bTO. 5- 

3. O*;K04b<lil. 0-2. 0^7VXfe5o 

TkSMbr- b 5 y- f->UT £ A^ ijfi&fcr b =y^)\^T *> A % TK^b^ b v 
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tf a n ^b h y v >?;vt *> a % ^fb b U X * ~;PT y^e^.^ a n 

i&fb h y*-**->k* f ;VT> ; e~'>A N ^b h y ^^k>v?^t>^^a n *&fb 

£*u 4$t*x*xv#Aig<h b*c« N ^YbT- h5^^^x*-i7 a n ^fb^ 

XfA, ^br >77xX ; lta*'J '7 A > JIW b|fc "7 ji — 7W< V >^l>sfcX — «7 A 
^j&^tfStU ^5^Wb-&®<bbT«i—r^i:bTtt N 1 5 V- 5, 1 

<hbTii. 1, 8-^Tifb>?nC5. 4. O^f^-T-xx 1, 
1ft*->^nC4. 3. 037 >-.5-.x>\ 6-^^7 5 7-1, 8-S^TIftrs/ 
^D(5. 4. OD^Vt*^-?-^^ h ijxfl/>v?75 > N N, N-SM^KT 

ffl I ^ 5M3&<Z>Ate> 5$ (n) T-^ § *i 3 Yb-S-^ 1 ^W£*gbT 0 . 0 0 0 1 — 2. 
0*;K 03 b< i*0. 0 Of 5-0. 5^l/©«fflTr**o 
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1 0-6 0^©$&®-efc5o 
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##T\ xxfMt^ ^bTjc^^m ^rhV^» ^-^ 
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jjfcMfc&Jl'S"? A^CD«7jc^b^ ; ^m^- h y i£H7J 'J 

2 1 



WO 02/094798 



PCT/JP02/04990 



1, 5-i>Tift">'^n[4. 3. 0]y >- 5 -x> % 6 - Pf^frT % J - 1, 8 
-PTWisfuiS. 4. 0]*V-7^-7-iV> h'Jxf l/Vi?7$V> N, N 

y +yj n, N-^f;i/7^y try ^>^©wam*^J^sc<h^ 

Til. 

•Zstite^ib\ 1. 0-1. 23*<DttfflTJfl^S©*<#*U\» 

m; — hv^y-&y^ -vut* y^co— v ^mm^mBT^ c t&~e^ ens, 
m^zmmomi^ ^ (n) cm) x&%to&tt^&mmtiiz\*4mt&& 
mm^ ^ (n) ^m^ti^^mco^mtm^mm^mmir^tm^i oo°c 

frmjj&tvxmz.^ (1) ^ (n) Rrf (m) ^£ft&4t^;&tfi&«&g 
^wa^iii:S^bM*r§^^ (2) s£ (n) (in) T3!£*is*fc<&^£ 
ga^^^ts-kb'tiif&u (3) ^ cn) ft'fctt (n) *c 

^ttitsm (4) fiHlo^ttlTi3t > 5$ (nX (m) -essstisft 

-^^■3t§:iw*fc«i^^ic«ibfc0* > . •^s^mi^s^'^ (5) &mmm®& 

*%mi>xi3^ ^ (nx (m) T'lStiSMs s.^^^stc*^{iMi^ic 

tttsm (6) s; cm) ^^ti^Yb^i^^^^ sfcw^TKirtt 
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sctms^ ^ aix am ^m&tizih^immK^&mftM&iz C2) 

#3§iE©S$3©;£*fc [3] f*> (nx 5*;. an) "CSi^tlSAMr^ 
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7K100ml^(c2 r 6-^7Mo7xtv';l//nv^ K 26.6g <M£88% 
GUmol) i:2-^Ty^*T-b>T5 RlO.Sg OfcS9 1% 0.105mol) ZMZ.-* 
«#T5 0^T'8B£f?ga&£-t2r;fco &JS&2 0°C^*C?#*PU Hfte^aD*M 
TfflfflU Mbt N Ii»ovh/77^- (HPLC) T*^Wbfc<tC5. 
3-^T/^^P-4- (2, 6-'77Wo7x-;P) f 77-;l/2 2. 4g^ 
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J£fififll3 

*5 0ml f IC2, 6-^7^07x^^1/7*07^ K2 6. 7gG££S88% 
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T5 0°CK1T2 8. 2 %7jcmbf b U u A7jc*» 7 . 7 g &?TF bfco WtTWT^ 
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